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SPECIFICATION 

1. Title of the invention 

Production method for a liquid transfusion container 

2 . Scope of patent claims 

(1) Production method for a liquid transfusion contain- 
er, characterized in that it comprises 

a stage of forming two films or sheets by extrusion 
molding, 

a stage of forming half surfaces in the shape of the 
trunk of the bag- shaped container in each of the two 
extruded films or sheets, by vacuum molding using a mold 
able to move reciprocally in the direction of flow of 
said films or sheets, 

a stage of forming the container mouth and at the 
same time forming the full surface in the shape of the 
trunk of the container by sticking two films or sheets 
together by closing the abovement ioned mold, and 

a stage in which the abovementioned container shape 
is formed in the stuck- together films or sheets by stamp- 
ing. ~ 

3. Detailed explanation of the invention 

The present invention relates to a method for 
producing a liquid transfusion container having a bag- 
shaped trunk, and more specifically to a method for 
producing a liquid transfusion container in which half 
surfaces in the shape of the trunk of the container are 
formed by the vacuum forming of two films or sheets, and 
then the two are welded together. 
[Prior art and its problems] 

Liquid transfusion containers comprise a thin bag- 
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shaped trunk and a thick mouth, and are normally used in 
medical applications such as blood' transfusions, when 
they are hung mouth downward. 

Methods which have been adopted for producing such 
liquid transfusion containers in the past have included: 

(1) forming the container mouth at the same time as 
forming the bag- shaped trunk by blow molding, and 

(2) welding or adhering a previously formed container 
mouth onto a film or sheet and then forming the 
trunk of the bag-shaped container, 

and other such means. However, in method (1) for example, 
the shape of the mouth of the container has a poor 
appearance because a large number of . unwanted burrs occur 
around the mouth- forming portion since the parison which 
is to undergo the blow molding is given a thickness 
difference corresponding to the large thickness differ- 
ence associated with the difference in the thicknesses of 
the container mouth and the bag- shaped container trunk. 
Again,, method (2) is subject to problems such as imper- 
fect adhesion in the adhesion interface where the con- 
tainer mouth is adhered to the film or sheet, because of 
the thermoforming which follows the adhesion. 
[Means of overcoming the problem] 

The abovementioned problems are overcome in the 
present invention by extrusion molding two films, respec- 
tively forming half surfaces in the shape of the trunk of 
the container in each film by vacuum molding, and forming 
the container mouth at the same time as the two films are 
stuck together by fusion. 
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Thus, the present invention proposes a production 
method for a liquid transfusion container, characterized 
in that it comprises 

a stage of forming two films or sheets by extrusion 
molding, 

a stage of forming half surfaces in the shape of the 
trunk of the bag- shaped container in each of the two 
extruded films or sheets, by vacuum molding using a. mold 
able to move reciprocally in the direction of flow of 
said films or sheets, 

a stage of forming the container mouth and at the 
same time forming the full surface in the shape of the 
trunk of the container by sticking two films or sheets 
together by closing the abovementioned mold which has 
been heated, and 

a stage in which the abovementioned container shape 
is formed in the stuck- together films or sheets by stamp- 
ing. 

[Preferred embodiment of the invention] 

In Figure 1, which illustrates one example of a 
liquid transfusion container produced according to the 
present invention, the container comprises a thin bag- 
shaped trunk 1 and a thick mouth 2, and this is used by 
being inverted and hung off a hole 3 provided in a tongue 
part 4 formed in any desired shape, said mouth 2 being 
connected to a tube fitted with a drip line or the like. 

In Figure 2, which illustrates stages in the produc- 
tion method of the present invention in simple terms, two 
molten resin films or sheets 7 and 7' are extruded from 
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the die heads 6 and 6' of an extrusion apparatus 5 in 
such a way that they do not fuse together. 

Furthermore, split molds 8 and 8' are provided along 
the abovementioned films or sheets 7 and 7' in such a way 
that they are able to move reciprocally along the direc- 
tion of flow of the films or sheets 7 and 7' using a 
caterpillar conveyor or the like. Shapes of half surfaces 
of the bag-shaped trunk of the target liquid transfusion 
container are respectively formed in these split molds. 

To elaborate, in the present invention, the molten 
resin films or sheets 7 and 7' extruded from the die 
heads 6 and 6' have respectively formed in them the 
shapes of half surfaces of the bag- shaped trunk of the 
container, using vacuum molding by means of the split 
molds 8 and 8' which move along the direction of flow of 
said films or sheets 7 and 7', and, as the half-surface 
shapes are being formed, said split molds 8 and 8' 
immediately close and the two molten resin films or 
sheets 7 and 7' are stuck together, and The full shape of 
the bag- shaped trunk of the container is formed in the 
stuck- together films or sheets (indicated as 10 in Figure 
2) . In this instance, in order to carry out the vacuum 
molding more efficiently, it is preferable that air is 
blown from between the films 7 and 7' and said films 7 
and 7' are hermetically attached together in the split 
molds 8 and 8' . 

Also, in the present invention, the container mouth 
is formed at the same time as the split molds 8 and 8' 
are closed and the films 7 and 7' are stuck together. 
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This forming of the container mouth can be easily 

arranged, for example by inserting a container mouth, 

which has already been formed by a means which is known 

per se such as injection molding, between the two films 

or sheets 7 and 7' when the split mold is closed, in a 

direction perpendicular to the direction of flow. Fur- 

« 

thermore, the container mouth can be easily formed by 
welding using the closing of the split mold, by placing 
the molten resin constituting the container mouth on the 
films or sheets 7 and 7' by injection or extrusion or the 
like. 

It will be noted that Figure 2 illustrates an 
example using a split mold provided on a caterpillar 
conveyor mechanism, but it is also possible to use a pair 
of roller molds instead of this kind of split mold. This 
arrangement is shown in Figure 3. To elaborate, as will 
be clear from Figure 3, the extruded molten resin films 
or sheets 7 and 7' are allowed to flow down onto the 
upper surface of roller molds 2 0 and 20' which are~* 
continuously rotating. Half -surf ace shapes of the con- 
tainer are formed at predetermined intervals in the 
circumferential direction on the roller molds 20 and 20', 
and half -surface shapes of the container are then formed 
by vacuum molding on the molten resin films 7 and 7' 
which have flowed down on to said roller molds. Addition- 
ally, the films or sheets 7 and 7' are welded in the 
position 21 where said roller molds 20 and 20' are 
closest, and the half-surface shape of the container is 
formed. The arrangement for the container mouth is as 
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described in connection with the split molds 8 and 8' . 

The film or sheet 10 which has been stuck together 
and formed into the full -surface shape of the container 
in this way is stamped out by a stamping machine 30 
equipped with a press mold, and the liquid transfusion 
container equipped with a bag- shaped trunk is produced. 
In this instance, the stamping machine 30 is also provid- 
ed so as to be able to move reciprocally in the direction 
of flow of the film or sheet 10, in such a way that it is 
able to continuously stamp out without stopping the flow 
of the film or sheet 10. 

As examples of resins used to form the above- 
mentioned container in the present invention, one can use 
any thermoplastic resin used for this type of container 
such as high, medium or low density polyethylene, poly- 
propylene, ethylene/vinyl acetate copolymers, ionomers, 
soft poly (vinyl chloride) and polyethylene terephthalate, 
and it is also possible to form the molten resin films 7 
and 7' as multi- layer laminated filmsT In this case, it 
is possible to obtain liquid transfusion containers with 
outstanding gas barrier properties by producing the 
abovementioned container using a laminated film obtained 
by jointly extruding an abovementioned thermoplastic 
resin with a resin with very good gas-barrier properties, 
such as an ethylene/vinyl alcohol copolymer on either 
side of an appropriate adhesive resin. 
[Advantages of the invention] 

The present invention makes it possible to produce 
liquid transfusion containers continuously by the extru- 



sion molding of films or sheets, and to provide a produc- 
tion method with markedly improved productivity. 
[Embodiments ] 
Embodiment 1 

Polypropylene copolymer of MFR 8 g/10 min was formed 
under the following conditions using an extrusion mold 
(made by the Purako Company) which had a T die (two 
headed) attached. This produced a film with a width of 
600 mm and a thickness of 22 0 + 10 /zm, and two films were 
respectively formed and at the same time heat sealed by 
molding rollers provided with the container half form, 
and at the same time mouths which had been prepared in 
advance were inserted and welded between the two films, 
perpendicularly to the direction of flow of the films. 
The target containers were obtained by individually 
cutting out container shapes which were continuously 
being formed. 

The forming conditions were a resin temperature of 
230°C and a die temperature of 240°C. 
Embodiment 2 

Films were formed using an extruder as in Embodiment 
1 to extrude LLDPE ( "Urutozekkusu" made by Mitsui Sekiyu 
Kagaku Kogyo KK, MFR = 2.0 g/10 min, density 0.920), and 
welded into a bag shape by vacuum forming the films using 
molds provided on a caterpillar and quickly closing the 
molds . 

The mouth was formed by placing the molten resin 
which would become the mouth part on both ends of the 
film during the extrusion formation and carrying out a 
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welding process. The target containers were obtained by 
individually cutting out the container shapes which were 
continuously being formed in this way. 

The forming conditions were a resin temperature of 
200°C and a die temperature of 210°C. 
Embodiment 3 

A general laminated film with a total thickness of 
340 /un was formed by extruding the following as films: a 
2 0 ^m thick PP layer (polypropylene made by Mitsui Sekiyu 
Kagaku Kogyo KK, MFR = 6.0 g/10 min, density 0.910) using 
a P-50 0 extruder made by Purako, resin temperature 
2 00°C; 10 ^m thick adhesive layers ("Adomer" made by 
Mitsui Sekiyu Kagaku Kogyo KK, MFR = 2.8 g/10 min, 
density 0.890) using a P-30 0 extruder, resin temperature 
200°C; and 20 fim thick barrier layers ("Sealer PA3426" 
made by Mitsui Dupont Polychemical KK) using a P-40 0 
extruder, 2 60°C; and containers were obtained as in 
Embodiment 2 . 

The containers obtained consisted of films of 5 
layers of 3 types and were of a quality able to be used 
in liquid transfusion with 0 2 gas permeation of 10 cc/m 2 
24 hr atm. 

4. Brief explanation of the drawings 

Figure 1 is a view illustrating one example of a 
liquid transfusion container produced according to the 
method of the present invention, 

Figure 2 is a view illustrating the stages in the 
production method of the present invention, and 

Figure 3 is a view illustrating a preferred example 



of one process used in the production method of the 
present invention . 
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Figure 2 




